Introduction and call to action
When the concept of environmental impact assessment (EIA) was first introduced in 1969, via the National Environmental Policy Act of the United States, it was nothing short of revolutionary. Fifty years ago, policy-makers saw the need to balance cost benefit analysis, the dominant project decision support tool, with a new environmentally focussed tool. They introduced the requirement to assess the potential environmental impacts of proposed actions prior to deciding whether those actions should proceed, a radical approach to environmental management (Bartlett 1989) . Since then, the concept of impact assessment (IA) (a term that embraces environmental, social and other forms of impact assessment) has become one of the most successful project and strategic assessment tools. Nearly all members of the United Nations (191 of the 193) have embedded IA in national legislation or have signed some form of international legal instrument that refers to the use of IA (Morgan 2012) . This means that, fifty years on, the fundamental concept of IA is not only universally recognised, but also accepted and applied worldwide. Despite IA's widespread adoption and delivery of a range of beneficial outcomes, a lingering dissatisfaction remains about whether it has achieved its fundamental goals.
Generally, the rationale behind IA is widely accepted and many aspects of its process are regarded as successful (Glasson et al. 2012) . Nevertheless, in the face of ongoing environmental degradation, both practitioners and researchers share a concern that IA is insufficient and/or fundamentally flawed. The effectiveness of impact assessment is a burgeoning field of study (see Sadler 1996; Baker and McLelland 2003; Chanchitpricha and Bond 2013; Gronow et al. 2015; Pope et al. 2018; Loomis and Dziedzic 2018) , with particular concerns expressed about substantive effectiveness -does IA do what it is supposed to do? A substantial volume of literature has been produced over the years that describe the shortcomings of IA practices in a multitude of jurisdictions (see Lawrence 1997; Environment and Natural Resources Committee 2011; Arts et al. 2012; Morrison-Saunders et al. 2014; Riley 2016 ; Institute of Environmental Management and Assessment 2017), and we explore this body of work in more detail in Section 3. Given the apparent level of dissatisfaction in IA expressed by practitioners and in the literature, it seems that few would argue that there is no scope for further improvement of IA.
The world is a much more complex place now than it was in 1969, and issues such as climate change, urbanisation, technological innovation and others have significant implications for impact assessment (Retief et al. 2016) . We call for the reform of IA to meet the challenges of the 21 st century now and propose that there are two ways to do this. One approach is to continue to implement small-scale, incremental modifications to existing IA systems to achieve desired changes. We term this the evolutionary approach, because it reflects the common, non-scientific (or Darwinian) definition of evolution as the gradual development of something, especially from a simple to more complex form (Oxford Dictionaries 2018 The upcoming International Association of Impact Assessment (IAIA) Annual
Conference in Brisbane (Australia) provides the ideal forum at which to begin the deliberation over whether IA needs evolutionary or revolutionary reform. The theme of the conference is 'Evolution or Revolution: Where next for Impact Assessment?' (also the title of this article). This theme was chosen recognising that there has not been a second revolution of IA since its introduction and that critics of IA raise fair concerns about the ability of IA to fulfil its core objectives and meet future challenges. We call on IA stakeholders from around the world to question whether IA should continue to proceed on an evolution-like path as it has for half a century, or is it time for an IA revolution? In other words, this article is a call to action as well as a warm invitation to attend IAIA19 in Brisbane.
The article begins with a brief overview of the history of IA, arguing that the development of IA has followed an evolutionary path. It then considers the case for sustaining this path through gradual changes to IA, while the following section introduces arguments for revolutionary change. While the article seeks to speak to an international audience and draw attention to the universal problems and solutions of IA, it has a stronger emphasis on Australian solutions, as the location where the authors have expertise and where IAIA19 will be held. We finish with a discussion on what evolutionary and revolutionary changes to IA might look like, based on our knowledge of Australian practice to illustrate some ideas, but we draw no conclusion. That will be left for consideration at IAIA19.
The development of impact assessment
From its early beginnings, IA was intended to provoke wider changes in the decision-making behaviour of governments and proponents, to shift society towards lower impact development and more sustainable outcomes (Bartlett and Kurian 1999; Cashmore et al. 2004) . It induced transformational change through a regulatory mandatory assessment requiring the provision of sound scientific information, the examination of alternatives, and canvassing of the views of the public and a carefully considered decision-making step (Gronow et al. 2015) . IA is an action-forcing mechanism on proponents of development that is focussed on avoiding, minimising and mitigating adverse environmental effects. IA does not end with decision making; it also authorises the imposition of conditions on development and the monitoring of analysts, policy makers, politicians and the public (Sánchez and Mitchell 2017; JhaThakur et al. 2009 ) which would also lead to a transformational shift in decision-making with a greater emphasis on environmental and social priorities (Lawrence 1997 (1969) . In this sense, the fundamental requirements of IA have not changed over time.
Although the fundamental concepts and protocols of IA have not significantly changed over the last fifty years, IA has evolved in other ways. The scope of IA has broadened from a primary focus on the biophysical environment to also embrace a range of other spheres (Glasson et al. 2012; Morgan 2012; Morrison-Saunders et al. 2014 ). The EU Directives, for example, extend to the assessment of population and human health, biodiversity, risks of major accidents and disasters and the use of natural resources and climate change aspects. This broadening of scope has given rise to a variety of associated or discipline specific assessment tools over time, which IAIA (2018) refers to as 'sub-fields of impact assessment. These sub-fields are highly varied and include social, health, ecology, economic, technology, gender and equity impact assessment, as well as more integrated appraisal tools like cumulative impact assessment and sustainability assessment (IAIA 2018; Morgan, 2012; Vanclay 2015) .
Whether the various sub-fields of IA assist or hinder the achievement of the initial goal of IA advocating for the protection of biophysical environment is still debated Perhaps the most significant reform in IA, since it was established, has been the emergence of strategic environmental assessment, or SEA. SEA aims to integrate environmental issues into decision-making earlier than EIA, and is generally regarded as complementing project-level EIA (Partidario 2000; Lee and Walsh 1992) . The difference between IA and SEA is that the latter applies to plans, programs and policies (hence its strategic nature), while the former is typically applied to individual projects.
It is beyond the scope of this paper to give an exhaustive account of the developmental forces behind SEA, its practice, and shortcomings. The purpose of our brief discussion of SEA is merely to recognise its emergence as an important development in IA practice.
The IA process originally prescribed under NEPA ( 
Perceived shortcomings of IA
A tool that has enjoyed such widespread global application as IA is bound to be criticised, and this has certainly been the case with IA. The theory and practice of IA has been the subject of intense debate in academic journals, particularly special issues and at IAIA conferences. For example, the need and role for SEA was addressed by Bina (2007) , Cherp et al. (2007) , and Wallington et al. (2007) ; while Fischer (2012) Table 2 .
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Closer examination of these criticisms reveals some level of consensus regarding the nature and extent of the shortcomings. For instance, some of the limitations relate to specific aspects of IA, while others relate to more over-arching concerns. Interestingly, the widening of the scope of EIA through the introduction of SEA has been touted as a remedy to the woes of IA, specifically by better dealing with cumulative impacts and uncertainty. In Western Australia, for example, the idea of SEA was 'sold' to government on the pretext that it will improve decision-making and make project-level IA more effective, and indeed, there is evidence of better environmental outcomes for projects, as a result (Jenkins 2015) . However, SEA has been plagued by problems that are similar to those experienced with project-level IA. Over time, SEA has diversified to the point of confusion about what it is and what it is meant to achieve (Partidario 2000) .
More recently, SEA has been found to fail in achieving its fundamental goals (Lobos and Partidario 2014) , which echoes the troubles encountered with project-level IA.
As well as overcoming some long-standing issues, there are several new IA challenges and, perhaps, opportunities confronting IA in the near and long-term. As Vanclay (2015) points out, IA is becoming increasingly integrated with project development, manifesting as part of corporate social responsibility and social performance practices.
The role of non-governmental players, such as funding agencies and financiers, and civil 'watchdog' organisations' as quasi-regulators of development through IA is growing (Banhalmi-Zakar and Larsen 2016; Vanclay 2015) . Imbedding the concepts of ecological and social resilience have emerged as a key challenge over recent years, adding another layer of complexity to IA, requiring practitioners to recognise nonlinearity, feedback loops, and stochasticity (Wenning et al. 2017) . Opportunities lie in harnessing new technologies, artificial intelligence and big data applications. While artificial intelligence has been used in environmental management for several decades (Cortés et al 2000) , technological advances allow the exploration, visualisation and analysis of new information, such as social media and online images which can and should play a role in social impact assessments (Sherren et al. 2017 ).
The case for (continued) evolution
The main arguments for improving IA through continued evolution are IA's widespread application and acceptance among environmental practitioners and its demonstrated ability to be adapted to numerous situations and jurisdictions. IA has shown a great deal of flexibility and remarkable resilience by becoming one of the most successful environmental policy innovations of our time (Macintosh 2010). IA has adapted to different regulatory and cultural contexts, while its core principles stayed the same (Sadler 2004) . As a highly valued policy, IA is widely known and is generally accepted by a wide range of stakeholders, including proponents and governments (Glasson et al. 2012) . This suggests that we should be building on its success rather than move to something radically different.
While IA has grown in popularity, it has also been changing for the better, demonstrating that gradual, evolutionary changes can be an effective force for improvement. A prime example of the ability of the evolutionary path of IA to achieve significant change has been the introduction of SEA. SEA seeks to respond to the shortcomings of project IA and has always been regarded as complementary tool, and For IA to continue on its evolutionary path requires further examination of how existing procedures can be strengthened to overcome current limitations and how the influence of IA on the decision-making process should be enhanced. To some extent, 'IA effectiveness' studies have been successful in guiding change, leading to numerous amendments to IA regulations in an effort to improve practices and outcomes (Glasson et al. 2012) . In Australia, for example, almost all states and territories have completed major reviews of IA legislation and processes in the last decade and initiated changes. From a pragmatist's perspective, slow, incremental changes have numerous benefits. Smaller scale changes are low cost initiatives and may be quicker to implement because they often require minimal adjustment in existing institutional arrangement. It is also easier to build support amongst politicians and other stakeholders for a series of incremental changes than to advocate for extensive change in policy and practice. At the same time, it is also less painful to undo an incremental change that proves to be detrimental, than to recover from failed radical changes, such as those that can be brought about by a revolution.
The case for 'IA revolution'
The case for revolution rests on the premise that in its current form, IA cannot progress further to fulfil its aims and meet future challenges. Undeniably, IA has been a highly popular instrument, but there are many who believe that fundamental change is needed to ensure that its fundamental goals can be achieved. According to the Principles of Environmental Impact Assessment Best Practice, (IAIA 1999) , the main objectives of IA are to i) ensure that environmental considerations are explicitly addressed and incorporated into the development decision making process ii) anticipate and avoid, minimize or offset the adverse significant biophysical, social and other relevant effects of development proposals, iii) protect the productivity and capacity of natural systems and the ecological processes which maintain their functions; and iv) promote development that is sustainable and optimizes resource use and management opportunities. However, as discussed earlier, experience and research indicate that, too often, IA has become a process to account for and report on impacts of actions or • Completely mainstreaming the concept of IA into all key development decision processes and rolling out capacity building/training programs targeting both government and private sector stakeholders.
• Redesigning IA as a deliberative and inclusive process, rather than a technocratic one, as suggested in Owens et al. (2001) and others.
• Redesigning IA as an outcomes-based management tool where proposals are assessed against strategies, such as regional sustainability strategies that are based on nested adaptive systems and collaborative governance (Jenkins 2015; Jenkins 2018 ).
• Shifting to ecosystem services as the basis for incorporating environmental factors in decision making as was undertaken in the Millennium Assessment (Millennium Ecosystem Assessment 2005).
• Considering alternative growth path(s)/economic development framework as fundamental goals for IA, questioning sustainable development as a goal (and what it is or should be). Advocating an approach that recognises that more growth is not always the best option for long-term sustainable development and instead, decisions should centre on the overall health and net benefit to society at all scales (local, regional, national and global). This could entail the introduction of new methods of integrated socio-economic and environmental assessments that redefine the principles for decision-making.
Revolutionary reshaping of current IA systems or an entire environmental policy framework is not unimaginable or 'pie in the sky'; revolutionary proposals periodically appear in discourses in some jurisdiction. Such radical changes have recently been . Fifty years of experience shows that a business as usual approach to IA is not sufficient. We need to change. Evolution or revolution? Now is the opportunity to put your ideas for solutions to the IA community. 
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